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Abstract

TheCOVID-19 pandemic has mental health implications for both healthcare workforces and general population, particularly
in regions heavily hit by the crisis. The study aimed (i) to investigate anxiety- and depression severity differences between
staff of a COVID-19 treatment unit (N=84) and a hospital without such a unit (N=355) in comparison to participants of a
convenience general population online survey (N=240) and (ii) to explore relations between such symptoms and hospital staff
reaction to COVID-19 in a low COVID-19 burden setting. Anxiety was studied with the Generalized Anxiety Disorder 7-Item
in hospital workforces and with the Hospital Anxiety Depression Scale (HADS) in online survey participants. Depression
symptoms were assessed with the Patient Health Questionnaire-9 in hospital employees and the HADS in the online survey
sample. Symptoms were classified as absent/minimal, borderline abnormal or indicating clinical caseness. Staff reaction to
COVID-19 was tapped with a 9-item-questionnaire and the 22-item Impact of Event Scale-revised (IES-R). Proper tests for
differences and stepwise ordered logistic regression models were employed. Anxiety- and depression severity was higher in
hospital workforces than in online survey participants (P <0.05). Anxiety was more severe in frontline- compared to back-
stage employees (P <(0.001) was inversely correlated with age (P=0.011) and positively with avoidance (P =0.028). Both
anxiety and depression symptoms related to intrusion symptoms (P < 0.001). Regarding the relatively long data collection
period, an inverse association between crisis duration and depression symptoms was detected (P =0.025). These observations
point to the urgent need for distress-mitigating interventions for hospital workforces even in low COVID-19 burden settings.
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Introduction

The clinical consequences of the new virus SARS-CoV-2
(COVID-19) range from asymptomatic phenotypes to
acute respiratory distress syndrome, metabolic acidosis,
liver, kidney and heart failure, but has also implications
for mental health [1-3]. These clinical uncertainties in
conjunction with the socioeconomic effects of draconic
measures (e.g. confinement, quarantine) aiming to contain
the COVID-19 spread were shown to pertain to psycho-
logical distress, anxiety and mood disturbances [4-6] or
even to symptoms of posttraumatic stress disorder, since
the pandemic outbreak of infections the outcome of which
is hardly predictable can be perceived as a traumatic expe-
rience [7, 8].

Health care professionals stand in the epicentre of the
COVID-19 crisis management and bear an extraordinarily
heavy burden. Particularly medical and paramedical staff
working at COVID-19 units and hospital intensive care
units has been confronted during the pandemic with physi-
cal and mental exhaustion [9-11]. Working and decision
making in hospital settings with overwhelming influx of
patients suffering from potentially life-threatening infec-
tions and with limited available ventilators, personal pro-
tective equipment and lifesaving medications embody a
physical, mental and occasionally a moral challenge [12,
13]. Moreover, the spread of COVID-19 among hospital
workforces results in the physical exhaustion due to work
overload of those remaining on the frontline and keeping
the flag flying, despite being stigmatized in many cases
as vectors of contagion [14, 15]. Studies report a high
prevalence of anxiety and depressive symptoms, emotional
exhaustion and insomnia in healthcare professionals work-
ing in the first line of care [9, 16-22]. Of note, these data
are derived in most cases from observations in regions
which have been heavily hit by the pandemic and/or at
hospitals caring for COVID-19 patients.

The current study aimed to provide pieces of evidence
on the mental effects of the COVID-19 crisis on hospi-
tal workforces in Greece, where the COVID-19 burden
[23] was low in comparison to other countries during the
first COVID-19 surge [24, 25]. It aimed to explore differ-
ences in anxiety and depression symptom severity between
COVID-19 frontline- and backstage hospital employees
compared to a convenience sample of individuals with-
out reported mental disorders, as well as to investigate
relations between such symptoms and demographic data,
restrictive measures and worries, mental and behavioural
reaction of hospital staff to the COVID-19 crisis. It was
hypothesized that even in a such a low burden setting (i)
depression and anxiety symptom severity would have been
higher in hospital employees, particularly in frontline
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workforces, in comparison to the convenience sample and
that (ii) mental and behavioural reaction of hospital staff
to the COVID-19 crisis would have pertained to anxiety
and depression symptom severity.

Methods
Participants

The dataset of hospital workforces was collected between
June 1st and July 19th 2020 and included staff of the
COVID-19 treatment unit of the 417 Army Equity Fund
(NIMTS) Hospital in Athens, Nomenclature of Territo-
rial Units for Statistics 2 (NUTS 2) region of Attica, and
medical and paramedical employees of the General Hos-
pital of Syros "Vardakeio and Proio”, NUTS 2 region of
South Aegean, a hospital without a COVID-19 treatment
unit. To enrich study design, the demographic data and
anxiety and depression symptoms of hospital workforces
were compared to data of residents of the regions of Attica
and South Aegean without mental disorders who were
derived from an online survey in a convenience sample
of the general population in Greece. The online survey
was conducted during the first COVID-19 confinement
period [26] between April 11th and May 1st 2020 and was
a wide-scale, anonymous study, based on a questionnaire
which was prepared in an online format with Google Form
and was distributed through social media and a number of
press releases [26]. Inclusion criteria of the present study
were (i) being 18 years old or older, (ii) working at the
COVID-19 unit of the 417 Army Equity Fund Hospital in
Athens or at the General Hospital of Syros "Vardakeio and
Proio”, or online survey participation and (iii) residency
in the NUTS 2 regions of Attica or South Aegean, where
the two study hospitals are situated. Exclusion criteria
included: (i) incomplete or missing responses except for
missing data regarding education, (ii) COVID-19 infection
or flu-like self-limiting symptoms, (iii) being on leave due
to health problems, (iv) current acute/unstable phase of a
mental disorder and additionally for online survey partici-
pants previous mental health problems which are strong
predictors of anxiety and depression in general popula-
tion during the COVID-19 crisis [5] and (v) residency in
NUTS 2 regions other than Attica or South Aegean. The
study was conducted in accordance with the latest revi-
sion of the Declaration of Helsinki. Dataset collection and
study aims were approved by the ethics committees of the
Kapodistrian and National University of Athens and the
Patras University General Hospital. Informed consent was
obtained from all participants after a thorough description
of data dataset collection procedures and aims.
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Procedures

The assessment of study participants was based on valid and
well-established instruments capturing depression and anxi-
ety symptoms, whilst the behavioural and mental reaction of
hospital workforces to the COVID-19 crisis was tapped with
a standardized set of questions as well as with the 22-item
Impact of Event Scale-revised (IES-R) [27].

Depression symptoms

Depression symptoms were assessed with the Patient Health
Questionnaire-9 (PHQ-9) in hospital workforces and with
the depression subscale of the Hospital Anxiety and Depres-
sion Scale (HADS-D) in the general population online sur-
vey participants. PHQ-9 is a self-report tool for depression
detection [28-30]. The nine items of the tool are scored from
0 (“not at all”’) to 3 points (“almost every day”’) and the total
severity score can range from O to 27 points. Total scores
between 0 and 4 indicate no depression symptoms, scores
between 5 and 9 points indicate borderline symptoms, whilst
higher scores are compatible with clinical depressive syn-
dromes (e.g. minor and major depression, dysthymia) [31].
HADS-D is an another self-rating tool capturing depression
symptoms [32, 33]. It consists of seven items, which can
be answered with four ordinal choices ranging between 0
and 3. The HADS-D total score ranges from 0 to 21. Indi-
viduals with O to 7 points are classified as normal, with 8
to 10 points as borderline abnormal and with scores higher
than 10 as suffering from a clinical depressive syndrome.
Based on the aforementioned cut-off points, study partici-
pants were classified with regard to depression symptoms as
having minimal or no depression symptoms, as borderline
abnormal or as clinical cases.

Anxiety symptoms

Anxiety symptoms were tapped with the Generalized Anxi-
ety Disorder 7-Item (GAD-7) in hospital staff and the HADS
anxiety subscale (HADS-A) in the general population online
survey participants. The well-established GAD-7, which was
initially developed for the assessment of generalized anxiety
disorder, is a useful self-report anxiety severity scale [34]. It
is composed of seven items, each of which is scored based
on a four-point severity scale ranging from 0 indicating “not
at all” to 4 indicating for instance “nearly every day”, “very
definitely” or “quite badly” [35]. Total scores range between
0 and 21. Very mild symptoms are compatible with 0-5
points, scores between 6 and 10 point to borderline abnor-
mal cases, whilst higher scores indicate a clinically signifi-
cant condition [34]. HADS-A consists of seven intermingled
items, too [32, 33]. They can be answered with four ordinal
choices (0-3). The HADS-A total score ranges between 0O

and 21. Participants with 0—7 points are classified as nor-
mal, with 8-10 points as borderline abnormal, whilst scores
higher than 10 indicate a clinical anxiety syndrome [32, 33].
Again, based on the aforementioned cut-offs, study partici-
pants were classified with regard to anxiety symptoms into
three categories: minimal or no anxiety symptoms, bordeline
abnormal or into the category of clinical cases.

COVID-19 crisis related behaviours, attitudes
and mental reaction

Relying on previous observations referring to settings with
heavy COVID-19 burden [9, 16, 22, 36, 37], seven questions
about preventive behaviours towards COVID-19 and four
questions about COVID-19 infection worries were posed
to hospital workforces (Table 1). In both cases, composi-
tive scores were calculated. To assess trust in safety and
COVID-19 management at workplace five items were
employed. Six additional items captured workplace related
worries (Tablel). Except for the items on preventive behav-
iours towards COVID-19, which were measured on a five-
point Likert scale (0—4, with O meaning “not at all” and 4
meaning “always”), items were rated on four-point Likert
scale in all other cases (with 0 meaning “not at all” and 3
“much”). The internal consistency of the items which were
employed to assess preventive behaviours towards COVID-
19 (seven items), trust in safety and COVID-19 management
at workplace (five items) and COVID-19 infection related
worries (four items) was good to excellent (Cronbach alpha
correlation coefficients were 0.63, 0.74, 0.84, respectively).
In addition, the 22-item Impact of Event Scale-revised (IES-
R) [27] was used. Respondents were asked to indicate how
much they were distressed or bothered during the past week
by each “difficulty” listed in regard to the epidemic outbreak.
Each item is rated on a five-point scale ranging from 0 (“not
at all”) to 4 (“extremely”). The IES-R assesses avoidance
(the tendency to avoid thoughts or reminders of the pan-
demic), intrusion (difficulties in staying asleep, dissociative
experiences similar to flashbacks) and hyperarousal (irri-
tated feeling, difficulties in sleep onset) [27].

COVID-19 crisis parameters

The first confirmed case of COVID-19 in Greece was
reported on February 26th, 2020. In response to increas-
ing numbers of cases vigorous confinement measures were
imposed from March 23rd to May 4th, which were relaxed
afterwards. Based on data of the Oxford COVID-19 Govern-
ment Response Tracker (OxCGRT) [24], the government
stringency index was taken into account in the analyses.
It is a composite measure of nine response metrics, i.e.
school closures; workplace closures; cancellation of public
events; restrictions on public gatherings; closures of public
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Table 1 Items capturing
COVID-19 crisis related
behaviours, attitudes and
worries

Preventive behaviours towards COVID-19
1. When I cough or sneeze, I do so in the bend of my elbow or I use a tissue
2. After contact to patient, I wash my hands with soap and water thoroughly or use hand sanitizer

3. After coughing or sneezing, I wash my hands with soap and water thoroughly or use hand sanitizer

4. At work I wear a mask

5. At work I keep the necessary distance of 2 m from colleagues

6. I avoid crowded places

7. 1 try to keep the necessary distance of 2 m from patients, if possible

Trust in safety and COVID-19 management at workplace

1. Satisfaction with availability of personal safety equipment

2. Trust in the capacity of the hospital medical staff to diagnose COVID-19

3. Feelings of better protection at workplace than elsewhere

4. Satisfaction with solidarity at workplace

5. Satisfaction with updates on COVID-19 crisis at workplace
Worries about job loss due to COVID-19 infection
Uncertainty feelings at workplace due to COVID-19 pandemic

Self-confidence at work

Positive thinking regarding occupational difficulties

Feeling supported by family

Support to colleagues

COVID-19 infection related worries

1. Worries to be infected with COVID-19
2. Worries to pass away due to COVID-19
3. Worries to be vector of disease transmission

4. Worries regarding possible COVID-19 infection of family members and close friends

transport; stay-at-home requirements; public information
campaigns; restrictions on internal movements and inter-
national travel controls. The index on any given day is cal-
culated as the mean score of the nine metrics, each taking
a value between 0 and 100. Higher scores mirror stricter
government responses (i.e. 100 = strictest response). If poli-
cies vary at the subnational level, the index is shown as the
response level of the strictest sub-region.

Statistical analyses

Differences in anxiety- and depression symptom severity,
sex-, age category and educational level distribution between
groups were explored with the Pearson’s chi-squared test.
The Mann—Whitney test and the Kruskal-Wallis test were
employed, as appropriate, for assessing further differ-
ences between the groups, since data normality assumption
was rejected based on the Shapiro—Wilk test for normal-
ity. Stepwise ordered logistic regression models (alpha to
enter =0.10, alpha to remove =0.10) was employed for
studying the impact of demographic and occupational data
and reaction to COVID-19 pandemic outbreak on anxiety-
and depression symptom severity of frontline and backstage
hospital workforces. All results with P <0.05 were deemed
statistically significant.

@ Springer

Results

From the members of the medical- (N=40) and nursing
(N=100) staff of the COVID-19 treatment unit and from
the backstage hospital staff (45 physicians, 183 paramedi-
cal staff [nursing staff, occupational therapists, physi-
otherapists, medical laboratory technologists, midwives]
and 65 administrative staff) who were potentially eligible
for study enrollment, 106 frontline- and 108 backstage
employees consented to study participation. Unfortunately,
in questionnaires of 22 COVID-19 frontline- and 53 back-
stage hospital employees and 13 participants of the general
population online survey, there were items which were not
answered and total scores were not calculated. Thus, these
cases were not considered in the analyses. Of note, no dif-
ferences were detected in the distribution either of age- and
education categories or sex between individuals included in
the analyses and dropouts due to incomplete dataset, in any
of the study groups (in all cases P>0.05). The COVID-19
frontline hospital group included 22 members of medical
and 62 members of nursing staff; the backstage group con-
sisted of 5 physicians, 29 paramedical professionals and 21
hospital administrative employees, whilst the online survey
group encompasssed 208 adults who lived in the NUTS1
region of Attica and 32 living in the South Aegean region
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(Table 2). Both anxiety and depression symptom severity
significantly differed between the study groups (Pearson chi-
squared=117.94, P=2-10"* and 15.57, 0.004, respectively)
(Table 3). More specifically, hospital workforces manifest
more severe depression- and anxiety symptoms compared
to online survey participants. Anxiety symptoms became
more severe across the study groups as exposure to COVID-
19 cases increased and reached their maximum in frontline
hospital employees. Of note, all COVID-19 frontline hos-
pital employees reported at least very mild anxiety symp-
toms. In contrast, depression symptoms were more severe in
backstage employees compared to both frontline workforces
and online survey participants (Table 3). Interestingly, more

Table 2 Sociodemographic characteristics of the study sample

than 50% of backstage workforces experienced at least mild
depression symptoms. The time since the diagnosis of the
first COVID-19 case in Greece and study participation and
the stringency index at timepoint of study participation var-
ied across the groups (in both cases P=0.0001) (Table 2).
Except for differences in trust in safety and COVID-19 man-
agement at workplace, COVID-19 infection related worries
and positive thinking regarding occupational difficulties
during the pandemic, no further differences were detected
between frontline and backstage hospital workforces with
regard to parameters of reaction to the COVID-19 crisis
(Table 3). It is noteworthy that uncertainty feelings at work-
place due to COVID-19 pandemic in frontline professionals

General population

COVID-19 backstage
online survey participants hospital workforce

COVID-19 frontline hos- Pairwise comparisons

pital workforce (Group
Glvs.G2 Glvs.G3 G2vs.G3

(Group 1, G1) (Group 2, G2) 3,G3)
N overall 240 55 84
Age groups, years, (N Overall: Pearson y? (10) 36.76 P <0.001 P<0.001 P=0.370 P=0.001
[%])
18-30 88 [37] 417] 27 [32]
31-40 45[19] 10 [18] 21 [25]
41-50 58 [24] 30 [55] 20 [24]
51-60 34 [14] 11 [20] 15 [18]
61-70 13 [5] 0 [0] 1[1]
70+ 2[1] 0 [0] 01[0]
Age (in years)® 43.98 (7.90) [25-59] 39.0 (10.8) [23-62] P=0.006
Sex (female, N [%]) Overall: Pearson y*(2) 4.03 P=0.133 P=0.096 P=0.156 P=0.666
160 [67] 43 [78] 63 [75]
Education level (N [%]) Overall: Pearson ;(2(6) 46.70 P<0.001 P<0.001 P<0.001 P<0.001
Primary education 01[0] 01[0] 417]
Secondary education 69 [29] 31 [56] 9 [15]
First cycle university 106 [44] 19 [35] 24 [41]
studies
Postgraduate studies 75 [27] 519] 22 [37]
Profession (N [%])
Medical staff 59] 22 [26] P<0.001
Paramedical staff 29 [53] 62 [74]
Administrative staff 21 [38] 01[0]
Time since the diagno-  Overall: 276.40 P <0.001 P<0.001 P<0.001 P<0.001
sis of the first COVID- 51 07 (5.45) [44-64] 100.96 (4.51) [95-109]  118.61 (8.6) [109-134]
19 case in Greece (in
days)?
Stringency index* Overall: 274.16 P <0.001 P<0.001 P<0.001 P<0.001
84.26 (0) [84.26-84.26]  55.71 (2.64) [54.63— 44.25 (4.61) [40.74—
62.04] 54.63]
Contact to COVID-19 12 [22] 84 [100] P<0.001

cases (N [%])

All comparisons are based on Kruskal-Wallis test and Mann—Whitney U test, as appropriate for continuous data, or chi-squared test for categori-
cal data (homogeneity hypothesis)

G group

#Data presented as mean (standard deviation) [minimum-maximum]
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Table 3 Anxiety-, depression- and COVID-19 reaction data of the study sample

General population

COVID-19 backstage
online survey participants hospital workforce

COVID-19 frontline hos- Pairwise comparisons
pital workforce (Group

Glvs.G2 Glvs.G3 G2vs.G3

(Group 1, G1) (Group 2, G2) 3, G3)
Anxiety symptom sever-  Overall: Pearson y* (4)=117.93 P=2+10"* P<0.001 P<0.001 P<0.001
ity (N [%])
Absent or minimal 163 [68] 21 [38] 01[0]
Borderline abnormal 45 [19] 19 [35] 46 [55]
Clinical case 32 [13] 15 [27] 38 [45]
Depression symptom Overall: Pearson y° (4)=15.57 P=0.004 P<0.001 P=0.572 P=0.040
severity (N[%])
Absent or minimal 177 [74] 26 [47] 57 [68]
Borderline abnormal 41 [17] 21 [38] 17 [20]
Clinical case 22 9] 8 [15] 10 [12]
Reaction to COVID-19 crisis
Preventive behaviours 22.36 (3.30) [16-28] 22.33 (3.74) [14-28] P=0.821
and attitudes towards
COVID-19*
Trust in safety and 9.53 (3.16) [2-15] 10.89 (2.69) [3-15] P=0.008
COVID-19 manage-
ment at workplace®
Worries related to 7.85 (3.14) [0-12] 5.81 (3.42) [0-12] P<0.001
COVID-19 infection®
Worries about job loss 0.45 (0.86) [0-3] 0.35 (0.7) [0-3] P=0.664
due to COVID-19
infection®
Uncertainty feelings 1.25 (0.93) [0-3] 1.57 (1.0) [0-3] P=0.069
at workplace due to
COVID-19 pandemic?
Positive thinking 2.49 (0.57) [1-3] 2.73 (0.53) [1-3] P=0.024
regarding occupa-
tional difficulties
during the COVID-19
pandemic®
Self-confidence at work 0.69 (0.96) [0-3] 0.74 (0.92) [0-3] P=0.684
during COVID-19
crisis?
Support by family dur- 0.73 (0.91) [0-3] 0.5 (0.78) [0-3] P=0.200
ing COVID-19 crisis®
Support to colleagues 2.42 (0.74) [0-3] 2.60 (0.58) [0-3] P=0.235
during COVID-19
crisis®
Impact of event scale-revised (IES-R)
Intrusion? 0.78 (0.82) [0-3.63] 0.66 (0.76) [0-3.63] P=0.391
Avoidance® 1.04 (0.70) [0-2.75] 0.83 (0.66) [0-2.75] P=0.084
Hyperarousal® 0.88 (0.74) [0-3] 0.84 (0.77) [03.5] P=0.620

All comparisons are based on Kruskal-Wallis test and Mann—Whitney U test, as appropriate for continuous data, or chi-squared test for categori-

cal data (homogeneity hypothesis)

“Data presented as mean (standard deviation) [minimum-maximum]

tended to exceed those of backstage hospital employees
(P=0.069).

The first stepwise ordered logistic regression model
included anxiety symptom severity as dependent variable
and depression symptom severity was the dependent vari-
able in the second regression model. Demographic and
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occupational data (except for education level due to miss-
ing data) and parameters depicting reaction to the COVID-
19 pandemic outbreak presented in Tables 2 and 3 were
included in both models as independent variables (19 vari-
ables in total). The final selected model (Table 4) revealed
that intrusion and avoidance symptoms, age, support by
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Table 4 Impact (odds ratio) of demographic and occupational data and of data related to COVID-19 reaction on anxiety and depression symp-
tom severity of hospital workforces according to the stepwise ordered logistic regression models

Ordered depended variable

Anxiety symptom severity

Depression symptom severity

Backstage vs. frontline hospital workforces (site)

Age group

Avoidance

Support by family during COVID-19 crisis

Intrusion

Preventive behaviours and attitudes towards COVID-19

Time since the diagnosis of the first COVID-19 case in Greece (in
days)
Worries related to COVID-19 infection

Pseudo RZ=0.407
LR (5)=113.97, P=6-102

4.67 (P <0.001%#%%)
0.30 (P=0.011%)
2.35 (P=0.028%)
1.78 (P=0.048%*)
14.51 (P <0.001%%*%*)

1.54 (P=0.052)
7.16 (P <0.001%%%)
0.84 (P=0.002+%)
0.96 (P=0.025%)

0.89 (P=0.074%)

Pseudo R>=0.268
LR *(5)=69.08, P=1.6-10""3

An odds ratio higher than 1 indicates a positive association, whilst a value lower than 1 points to an inverse association
*Significant at 0.05 level, **significant at 0.01 level, ***significant at 0.001 level

family and working at a COVID-19 unit compared to being
tasked with other duties pertained to anxiety levels indepen-
dently of profession. Depression levels were significantly
related to intrusion symptoms, personal protection measures,
support by family and crisis duration, whilst worries related
to COVID-19 tended to affect depression symptoms accord-
ing to the final selected model with depression symptom
severity as dependent variable (Table 4).

Discussion

Casting light on depression and anxiety symptoms of hos-
pital workforces compared to general population during
the COVID-19 crisis, even in regions with low COVID-
19 burden, is important, since such forces form one of the
backbones of the crisis management worldwide. Mapping
the effects of their behavioural and mental reaction to the
COVID-19 crisis on depression and anxiety symptoms can
provide a solid basis of evidence and reason, icily dictat-
ing health policy choices aiming to accelerate creation of
distress-mitigating interventions and protect mental bal-
ance and quality of life of people working at the epicen-
tre of the pandemic management [19]. The present study
was conducted during the first pandemic surge in Greece,
which did not lead to an overwhelming COVID-19 burden;
the study was not restricted to hospital employees tasked to
treat COVID-19 cases and considered the intensity of pan-
demic containment measures. In line with previous reports,
anxiety severity increased from general population online
survey participants to hospital workforces and reached its
maximum in COVID-19 frontline workforces, since these
employees are more intensively exposed to demanding and

unforeseen medical emergencies, (moral) trauma experi-
ences [8, 38] and to high risk for becoming infected and
transmitting COVID-19 to their social network compared
to the other study groups [4, 7, 16, 17, 19, 21, 22, 39]. It is
noteworthy that the results of the ordered logistic regression
model with anxiety symptom severity as dependent variable
provided further evidence for the significant differences in
anxiety symptoms between COVID-19 frontline- and back-
stage hospital employees (Table 4).

Despite the considerable symptom overlap between anxi-
ety and depression and their common pathogenetic under-
pinnings [40], there was a decoupling between the pattern of
anxiety and depression symptom variation across the groups.
In accordance with the pattern of anxiety symptom vari-
ation, more severe depression symptoms were detected in
backstage hospital workforces compared to online survey
participants, while quite unexpectedly, frontline health pro-
fessionals reported less severe depression symptoms than
backstage hospital employees. This difference between
frontline- and backstage hospital staff should be treated
with caution especially in the light of the lack of significant
association between depression symptom severity and serv-
ing as COVID-19 frontline- or backstage hospital employee
(Table 4). It warrants further investigation and needs repli-
cation before final conclusions can be drawn. Interestingly,
fewer symptoms pointing to depression such as appetite
and sleep disturbances, fatigue, numbness, irritabillity were
reported in COVID-19 frontline nurses than backstage
nurses and general population during the COVID-19 crisis
in China [32]. Thus, it can be reckoned that despite high
anxiety levels and uncertainty feelings related to exposure
to COVID-19 cases at workplace, at least some frontline
health professionals exhibit unique mental and physical
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relisience and endurance and do not develop mood distur-
bances, despite the severity of their anxiety symptoms. The
detected significantly less worries related to COVID-19
infection, the higher levels of positive thinking regarding
occupational difficulties and the observed higher degree of
trust in safety and COVID-19 management at workplace in
frontline- than backstage staff (Table 3) may point to this
unique mental and physical resilience and endurance of at
least some COVID-19 frontline health professions.

Anxiety levels in hospital workforces were found to be
positively related to intrusion and avoidance symptoms and
support by family; age was inversely associated with anxiety,
whilst COVID-19 frontline workforces suffered from more
severe anxiety symptoms compared to backstage workforces.
Taking into account that intrusion- and avoidance symptoms
embody reactions to calamitous life events [27], the positive
association between these symptoms and anxiety highlights,
in accordance with previous reports [4, 39], the linkage
between anxiety symptoms and mental reaction of hospital
employees to the COVID-19 pandemic adversities even in
a setting not heavily burdened by the crisis. Factors such as
limited access to personal protective equipment or satisfac-
tion with solidarity at workplace, which had been previously
shown to affect anxiety levels [19], were not found here to
exert a significant influence on anxiety, probably due to the
lower work demands in the studied low COVID-19 burden
setting compared to regions overwhelmed by the health cri-
sis. Quite unexpectedly since receiving support from family
embodies an efficient strategy to cope with stressful con-
stellations [39], feeling supported by family was found to
be positively correlated with anxiety levels in the present
study. This finding does not indicate a causal relationship.
It possibly mirrors both the sensitization of families to the
needs of hospital workforces for support during the COVID-
19 crisis and the easy access of hospital workforces to this
mental support source in the studied setting of low COVID-
19 burden (e.g. no work overload, enough time to spend with
family). The detected inverse association between age and
anxiety is in line with past reports [17, 41, 42] and may be
explained by more efficient use of problem-solving-, cog-
nitive restructuring- and express emotion coping strategies
with advancing age [43]. This advantage of advancing age
might be useful in implementing and fostering (one-to-one)
peer support interventions, which are on the increase world-
wide [44-46], to enhance efficacy of hospital workforces
in coping with the COVID-19 crisis, although even such
interventions are not immune to the detrimental effects of
the pandemic crisis and the difficulties related to its manage-
ment (e.g. social distancing, reliance on communication via
internet) [47].

Depression symptom severity positively correlated
with intrusion symptoms and family support, whilst it was
inversely influenced by preventive behaviours and attitudes
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towards COVID-19 and crisis duration. Again, the unveiled
significant association between intrusion symptoms and
depression symptom severity points to the relationship
between COVID-19 crisis, as traumatic experience, and
depression symptoms. Contrary to anxiety, depression symp-
toms were not found to be related to avoidance symptoms,
possibly due to the relatively loose coupling of these two
symptom groups especially in the absence of a major depres-
sive episode [48]. The negative association between time
since the diagnosis of the first COVID-19 case in Greece and
depression symptoms in hospital workforces may reflect the
euphoria feelings that were increasingly prompted, as time
passed, by the low COVID-19 burden and the successful
management of the health crisis in spring 2020 in Greece
[49]. Moreover, the inverse relation between both preventive
behaviours and attitudes towards COVID-19 and depressive
symptom severity accords with past reports [16, 36] and
underscores the importance of having at your disposal tools
to protect yourself and endure adversities. In such a way,
feelings of high vulnerability and hopelessness decrease
[50]; so does depression risk. The observed trend towards
significance of the negative association between worries
related to COVID-19 infection and depression symptoms
should be treated with caution. It may be a spurious finding
and warrants further investigation especially in the light of
the previous report on the linkage between higher resilience
and lower COVID-19 related worries [51].

The present study has a number of limitations. The rep-
resentative nature of the study is obviously limited because
of the small sample size, the high dropout rates, particularly
in the backstage hospital workforce group, and the lack of
a strong sampling frame, especially due to data collection
also through an online questionnaire, which was mainly
distributed through social media [26]. Volunteer partici-
pants were self-selected and so the generalizability of the
results remains to be determined. Moreover, owing to the
cross-sectional study design, no conclusions with regard to
causality can be drawn. Anxiety and depression symptoms
were assessed with validated and reliable, albeit differ-
ent instruments in online survey participants and hospital
workforces. Nonetheless, HADS, GAD-7, PHQ-9 do capture
anxiety and/or depression with comparable efficacy [52] and
they do not classify depression or anxiety severity symptoms
independently, meaning that they obtain concordant sever-
ity classifications [53]. Considering anxiety and depression
symptom severity in the analyses and not HADS, GAD-7
and PHQ-9 raw data was a pragmatic strategy which ena-
bled the comparison of anxiety and depression symptoms
between hospital workforces and general population online
survey participants. Enriching the study sample and design
with participants of a convenience general population online
survey [26], conducted during the first COVID-19 confine-
ment period in Greece, resulted in a relatively long time



European Archives of Psychiatry and Clinical Neuroscience

frame of data collection. The detected significant differences
in the time since the diagnosis of the first COVID-19 case
in Greece between hospital workforces and online survey
participants may be considered as another shortcoming of
the present study. It is unlikely that this difference has biased
our findings, since regression analyses, which included time
since the detection of the first COVID-19 as independent
variable, did unveil significant associations between anxi-
ety symptom severity and serving as frontline- or backstage
hospital employee (Table 4). It should also be underscored
that online survey data collection took place during confine-
ment, a highly distressing period of time, during which the
risk for adverse mental health outcomes in general popula-
tion reaches its zenith [41]. Nonetheless, the differences in
anxiety and depression symptom severity between online
survey participants and hospital workforces reached statisti-
cal significance, highlighting the heavy mental burden of the
latter. Furthermore, factors that have been shown to affect
the development of anxiety and depression symptoms during
the pandemic such as history of mental disorder, somatic
morbidities, personality structure, loneliness feelings, lower
household income, financial loss [17, 19] were not consid-
ered in the present study.

Further studies with larger cohorts and longitudinal
design are warranted before final conclusions with regard
to the relationship between anxiety- and depression symp-
toms in hospital workforces and their reaction to COVID-
19 crisis in regions with low COVID-19 burden can be
drawn. The observations of the present study clearly high-
light the significant effects of intrusion, avoidance, age,
family support, preventive behaviours, attitudes and wor-
ries linked to the COVID-19 crisis on such symptoms and
shed light on factors pertaining to high vulnerability to
anxiety and depression symptoms. Our findings serve as an
alarming voice for the support needs of hospital employees
during the COVID-19 pandemic independently of local
COVID-19 burden. Organizational adjustments (e.g. short-
ened shifts, staff involvement in organisational decisions),
effective (online) listening and communication [54], easily
accessible professional support (e.g. web- or telephone
based hotlines, hospital-based teams providing counselling
on handling stress) [39] and models such as the structured
forum Schwartz rounds [55] and (one-to-one) peer support
[44—47] may contribute to the alleviation of the distress of
hospital workforces due to the COVID-19 crisis.
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